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7UDQVSRUW5HVHDUFK$UHQD±(XURSH
([SHULHQFHVRQORZWHPSHUDWXUH/7DVSKDOWVLQ+XQJDULDQURDG
EXLOGLQJ
=ROWDQ3XFKDUGD$JQHV*RUJHQ\LD
D&RODV+XQJDU\&R%pFVL~WF%XGDSHVW+XQJDU\

$EVWUDFW
7KHXVHRI ORZWHPSHUDWXUH/7DVSKDOWSURGXFWVFDQUHVXOW LQDVLJQLILFDQWGHFUHDVHRI WHPSHUDWXUHXS WR&UHTXLUHGIRU
DVSKDOW SURGXFWLRQ7KLV LQ WXUQ UHGXFHV HQHUJ\ FRVWV DQG FRQVXPSWLRQ0RUHRYHU VDIHW\GXULQJ DVSKDOWSURGXFWLRQ DQG OD\LQJ
LPSURYHV±HVSHFLDOO\LQWKHFDVHRIPDVWLFDVSKDOWSURGXFWLRQ±EHFDXVHWKHDPRXQWRISRWHQWLDOO\KDUPIXOYDSRXUVDQGDHURVROV
GHFUHDVHV 7HPSHUDWXUH GHFUHDVH LQ DGGLWLRQ WR WKH DERYH UHGXFHV WKH VKRUWWHUP DJHLQJ RI ELWXPHQ LQ WKH DVSKDOW SURGXFWLRQ
SURFHVVDQGXOWLPDWHO\KDVDSRVLWLYHLPSDFWRQWKHGXUDELOLW\RISDYHPHQWV
,W LVDKLJKSULRULW\RQ WKH LQQRYDWLRQDJHQGDRI&2/$6*URXS+XQJDU\ WRSURPRWH WKHDSSOLFDWLRQRI ORZ WHPSHUDWXUHDVSKDOW
SURGXFWVLQ+XQJDULDQURDGFRQVWUXFWLRQ7KHFRPSDQ\LVFRQGXFWLQJDZLGHUDQJHRIODERUDWRU\WHVWVLQWKH&HQWUDO/DERUDWRU\RI
&RODV+XQJiULD=UWRQGLIIHUHQWVRUWVRIQRUPDODQGPRGLILHGELWXPHQVYDULRXVW\SHVRIYLVFRVLW\PRGLI\LQJDGGLWLYHVDQGGLYHUVH
DVSKDOWPL[HV6DLG ODERUDWRU\ WHVWV LQFOXGHFRPSDFWLRQ WHVWVZLWK0DUVKDOO WHVW DQGJ\UDWRUVDWYDULRXV WHPSHUDWXUHV DVZHOODV
PHFKDQLFDOWHVWVRQDVSKDOWVXFKDVZKHHOWUDFNLQJZDWHUVHQVLWLYLW\PRGXOXVDQGIDWLJXH
,QDGGLWLRQWRWKHODERUDWRU\WHVWVFDUULHGRXWZHKDYHODLGWHVWVHFWLRQVLQWKHSDVWWKUHH\HDUVLQURDGVHFWLRQVRIGLYHUVHWUDIILF
ORDGRQPXQLFLSDOLW\URDGVRQORZWUDIILFURDGVZLWKLQWKHVWDWHSXEOLFURDGQHWZRUNDQGRQVRPHPRWRUZD\VHFWLRQVDVZHOO
7KHSUHVHQWDWLRQVXPPDULVHVWKHILQGLQJVRIWKHODERUDWRU\WHVWVDQGWKHH[SHULHQFHJDLQHGIURPWKHWHVWVHFWLRQV

.H\ZRUGV/7DVSKDOWHQHUJ\FRQVXPSWLRQHQYLURQPHQWDOSURWHFWLRQ&2UHGXFWLRQ

 ,QWURGXFWLRQ
7KH DVSKDOW LQGXVWU\ KDV FRQVWDQWO\ EHHQ RQ WKH ORRNRXW IRU RSSRUWXQLWLHV WR UHGXFH HQHUJ\ FRQVXPSWLRQ DQG
JUHHQKRXVH JDV HPLVVLRQV LQ RUGHU WR KDYH LWV VKDUH LQ VROYLQJ HQYLURQPHQWDO SURWHFWLRQ LVVXHV /RZ WHPSHUDWXUH
DVSKDOWSURGXFWLRQGRHVQRWMXVWFRQWULEXWHJOREDOHQYLURQPHQWDOSURWHFWLRQEXWDOVRUHGXFHVDVSKDOWSURGXFWLRQFRVWV
$WWKHPRPHQWWKHIROORZLQJPHWKRGVDUHDYDLODEOHWRGHFUHDVHWKHPL[LQJWHPSHUDWXUHRIDVSKDOWVIRDPLQJYLVFRVLW\
PRGLI\LQJPLQHUDO DGGLWLYHV HJ ]HROLWH YLVFRVLW\PRGLI\LQJ RUJDQLF DGGLWLYHV )LVFKHU7RSVFKZD[HV IDWW\ DFLG
DPLGHVPRQWDQZD[HVYLVFRVLW\PRGLI\LQJELQGHUV>%DUWRV]HNHWF%DUWKHWF@
,W LV D KLJK SULRULW\ RQ WKH LQQRYDWLRQ DJHQGD RI &2/$6 *URXS +XQJDU\ WR SURPRWH WKH DSSOLFDWLRQ RI ORZ
WHPSHUDWXUHDVSKDOWSURGXFWVLQ+XQJDULDQURDGFRQVWUXFWLRQ7KHFRPSDQ\LVFRQGXFWLQJDZLGHUDQJHRIODERUDWRU\
WHVWV LQ WKH&HQWUDO/DERUDWRU\RI&RODV+XQJiULD=UWRQ YDULRXVW\SHVRIYLVFRVLW\PRGLI\LQJDGGLWLYHVIDWW\DFLG
DPLGHV ,Q DGGLWLRQ WR WKH ODERUDWRU\ WHVWV FDUULHG RXW ZH KDYH ODLG WHVW VHFWLRQV LQ WKH SDVW WKUHH \HDUV LQ URDG
VHFWLRQVRIGLYHUVHWUDIILFORDGRQPXQLFLSDOLW\URDGVRQORZWUDIILFURDGVZLWKLQWKHVWDWHSXEOLFURDGQHWZRUNDQGRQ
VRPHPRWRUZD\VHFWLRQVDVZHOO
7KH IROORZLQJ LV WKH VXPPDU\ RI WKH ILQGLQJV RI WKH ODERUDWRU\ WHVWV DQG WKH H[SHULHQFH JDLQHG IURP WKH WHVW
VHFWLRQV

&RUUHVSRQGLQJDXWKRU7HOID[
(PDLODGGUHVVYLQF]HQHJRUJHQ\LDJQHV#FRODVKXQKX
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
2030   Zoltan Puchard and Agnes Gorgenyi /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2029 – 2034 
/DERUDWRU\WHVWV
:HKDYHSHUIRUPHGODERUDWRU\WHVWVLQRUGHUWRHVWDEOLVKZKLFKYLVFRVLW\PRGLI\LQJDGGLWLYHWRXVHZKHQOD\LQJWKH
WHVW VHFWLRQV 6LQFHZH DUH QRW LQWHQGLQJ WR HIIHFW DQ\PHFKDQLFDO HQJLQHHULQJPRGLILFDWLRQV DW WKH DVSKDOWPL[LQJ
SODQWVUHTXLUHGE\/7DVSKDOWWHVWVZHVHOHFWHGRUJDQLFDGGLWLYHV6SHFLILFDOO\ZHVHOHFWHGIDWW\DFLGDPLGHVEHFDXVH
WKHSDUHQWFRPSDQ\RI&RODVLQ)UDQFHKDVKDGVRPHIDYRXUDEOHH[SHULHQFHXVLQJVDLGDGGLWLYHV>&DUERQQHDX@
:H KDYH FRPSDUHG WKH SURSHUWLHV RI WKUHH GLIIHUHQW IDWW\ DFLG DPLGHV LQ WKH ODERUDWRU\ 2QH VDPSOH ZDV IURP
,UHODQGZKLOHWKHRWKHUWZRVDPSOHVFDPHIURPWZRGLIIHUHQWPDQXIDFWXUHUVLQ,WDO\
,QWKHFRXUVHRIWKHODERUDWRU\WHVWVZHPL[HGWKHWKUHHDGGLWLYHVZLWKQRUPDOELWXPHQW\SHDQGH[DPLQHGWKH
YLVFRVLW\ RI ELWXPHQ DW YDULRXV WHPSHUDWXUHV:H DOVR XVHG WKH ELWXPHQ VDPSOHV LQFOXGLQJ WKH WKUHH DGGLWLYHV WR
SURGXFHDVSKDOWPL[HVDQGWHVWWKHUDWLRRIFRPSDFWLRQRIWKHVDPSOHVSHFLPHQVDWYDULRXVWHPSHUDWXUHV:HVHOHFWHG
WKHVDPSOHVSHFLPHQVRIWKHVDPHEXONGHQVLW\RQWKHEDVLVRIWKHFRPSDFWLRQFXUYHVDQGWHVWHGWKHLUVWLIIQHVV
%LWXPHQYLVFRVLW\UHVXOWV
7KHIRFXVRIRXU WHVWVZDV WRHVWDEOLVK WKHUDWH WKH WKUHHDGGLWLYHVUHGXFHV WKHYLVFRVLW\RI WKH W\SHQRUPDO
ELWXPHQXVHGPRVWIUHTXHQWO\LQ+XQJDULDQURDGFRQVWUXFWLRQ)RUWKDWUHDVRQZHPL[HGLQWKHWKUHHDGGLWLYHVLQD
 UDWLR WR WKUHH EDWFKHV RI QRUPDO  W\SH ELWXPHQ:H WHVWHG WKH YLVFRVLW\ RI WKH WKUHH ELWXPHQ EDWFKHVZLWK
DGGLWLYHVEHWZHHQ&LQFUHDVLQJWKHWHVW WHPSHUDWXUHLQ&LQWHUYDOV$VUHIHUHQFHZHDOVRH[DPLQHGWKH
YLVFRVLW\RIELWXPHQZLWKRXWDQ\DGGLWLYHVXQGHUWKHVDPHFRQGLWLRQV:HSHUIRUPHGWKHWHVWVZLWKDURWDWLRQDO
YLVFRVLPHWHUDFFRUGLQJWR$670'7KHELWXPHQFRQWDLQLQJWKHDGGLWLYHIURP,UHODQGLVPDUNHG,ZKLOHWKH
ELWXPHQ FRQWDLQLQJ WKH WZR DGGLWLYHV IURP ,WDO\ DUH PDUNHG 2 DQG 2 UHVSHFWLYHO\ )LJXUH  SUHVHQWV WKH WHVW
UHVXOWV
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)LJ9LVFRVLW\RIELWXPHQVZLWKDGGLWLYH

)LJXUHVKRZVWKDWWKHDGGLWLYHVWHVWHGVLJQLILFDQWO\UHGXFHELWXPHQYLVFRVLW\LQWKH&WHPSHUDWXUHUDQJH
7KHUHLVQRFRQVLGHUDEOHGLIIHUHQFHEHWZHHQWKHWKUHHDGGLWLYHW\SHVZLWKUHVSHFWWRWKHUDWHRIYLVFRVLW\UHGXFWLRQ
$VSKDOWWHVWUHVXOWV
,Q RUGHU WR GHWHUPLQH KRZ DGGLWLYHV LQIOXHQFH WKH FRPSDFWDELOLW\ RI DVSKDOW PL[HV LQ RWKHU ZRUGV WKH ORZHVW
WHPSHUDWXUHOLPLWZKHUHFRPSDFWLRQPD\EHSHUIRUPHGGXULQJDVSKDOW OD\LQJDQGWKHQDSSOLHGUHYHUVHGHGXFWLRQWR
GHWHUPLQH WKH H[WHQW WKH PL[LQJ WHPSHUDWXUH RI WKH DVSKDOW PD\ EH UHGXFHG ZH SURGXFHG DVSKDOW PL[HV ZLWK WKH
ELWXPHQVZLWK DGGLWLYHV VSHFLILHG LQ6HFWLRQ7KH DVSKDOWPL[ WHVWHGZDV DQ$&ZHDULQJ ) W\SHPL[ZLWK
FUXVKHG DJJUHJDWH )RU UHIHUHQFH SXUSRVHV ZH DOVR SUHSDUHG DQ DVSKDOW PL[ IURP  W\SH ELWXPHQ ZLWKRXW
DGGLWLYHV:HXVHG WKHJ\UDWRU\ WHVW WRGHWHUPLQH WKHFRPSDFWLRQRI WKHPL[HV:HSUHSDUHG WKH VDPSOHVSHFLPHQV
DFFRUGLQJWR(1E\J\UDWRU\DQJOHPUDGFRPSDFWLRQVSHHGUSPLQFUHDVLQJWKHWHVWWHPSHUDWXUH
LQ&LQWHUYDOVEHWZHHQR&:HUHSUHVHQWHGWKHEXONGHQVLW\YDOXHVDWJ\UDWLRQVRQDGLDJUDP7KHWHVW
UHVXOWVDUHSUHVHQWHGLQ)LJXUH
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,Q)LJXUH WKH UHIHUHQFHEXONGHQVLW\ LV WKDWRI WKHDVSKDOWPL[SURGXFHGZLWK WKHELWXPHQ WKH UHIHUHQFH
WHPSHUDWXUH RI WKH DVSKDOW PL[ ZLWK  ELWXPHQ LV  & DFFRUGLQJ WR06= (1  ,Q )LJXUH  WKH
LQWHUVHFWLRQ RI WKH KRUL]RQWDO UHG DUURZ DQG WKH FRPSDFWLRQ FXUYH LQGLFDWHV EXON GHQVLWLHV RI WKH VDPH YDOXH
$FFRUGLQJO\WKHVSHFLPHQVIURPPL[,FRPSDFWHGDW&PL[2FRPSDFWHGDW&DQGPL[2FRPSDFWHG
DW  & GLVSOD\ WKH VDPH EXON GHQVLW\ DV WKDW RI WKH UHIHUHQFHPL[ WHVWHG DW  &&RQVHTXHQWO\ FRPSDFWLRQ
UROOLQJUHPDLQVHIILFLHQWDWIRUH[DPSOHD&WHPSHUDWXUHGHFUHDVHLQWKHFDVHRIPL[,D&GHFUHDVHLQWKH
FDVHRIPL[2DQGD&GURSLQWKHFDVHRIPL[2
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)LJ7HPSHUDWXUHFRPSDFWLRQUHODWLRQVKLSRIDVSKDOWVSHFLPHQ

7KHQH[WVWHSZDV WR ORRNDW WKHFKDQJHRIPHFKDQLFDOSURSHUWLHVRIVDPSOH VSHFLPHQZLWK LGHQWLFDOEXONGHQVLW\
FRPSDFWHG DW YDULRXV WHPSHUDWXUHV )RU WKDW UHDVRQ ZH DSSOLHG WKH ,7&< WHVW DW  & WR GHWHUPLQH WKH VWLIIQHVV
PRGXOXVYDOXHIRUWKHUHIHUHQFHPL[DQGWKHWKUHHELWXPLQRXVPL[HVZLWKDGGLWLYHVDFFRUGLQJWR(1$QQH[
&7DEOHSUHVHQWVWKHWHVWUHVXOWV

7DEOH6WLIIQHVVPRGXOXVWHVWUHVXOWV

0L[W\SH , 2 2 5HIHUHQFH
&RPSDFWLRQWHPSHUDWXUHRIVSHFLPHQR&    
6WLIIQHVVPRGXOXV0SD    

7DEOHVKRZVWKDWWKHVWLIIQHVVPRGXOXVUHVXOWVDUHLGHQWLFDOZLWKLQWKHWHVWPDUJLQVRIHUURU
7ULDOVHFWLRQV
$VDUHVXOWRIWKHODERUDWRU\WHVWVZHVHOHFWHGDGGLWLYH,WRXVHLQWKHFRXUVHRIOD\LQJWKHWULDOVHFWLRQV
:HODLGWKHWULDOVHFWLRQVLQDQG)RXUWULDOVHFWLRQVDUHLQORZWUDIILFPXQLFLSDOLW\VWUHHWVDQGURDGV
RQHLVLQDORZWUDIILFSXEOLFURDGLQWKHVWDWHURDGQHWZRUNDQGRQHLVLQDPRWRUZD\HPHUJHQF\ODQH7KHORFDWLRQRI
WULDOVHFWLRQVLVLQGLFDWHGLQ)LJXUH
7ZRRIWKHWULDOVHFWLRQVZHUHELQGHUFRXUVHVZKLOHWKHRWKHUVZHDULQJFRXUVHV)RXURIWKHWULDOVHFWLRQVZHUHODLG
ZLWKW\SHELWXPHQDQGRQHZLWKPRGLILHGELWXPHQ:HDGGHGRIWKH,DGGLWLYHLQSURSRUWLRQWRWKH
ELWXPHQ FRQWHQW RI WKH DVSKDOW PL[ IRU DOO WHVWV 7KH WHPSHUDWXUH RI WKH DJJUHJDWHV IUDFWLRQ GXULQJ DVSKDOW PL[
SURGXFWLRQ ZDV  & WKH WHPSHUDWXUH RI WKH  W\SH ELWXPHQ ZDV  & DQG WKDW RI WKH ILQLVKHG
DVSKDOWPL[ZDVDOVR&
7KHDVSKDOWZDV&ZKHQLWDUULYHGDWWKHZRUNVLWH(IILFLHQWFRPSDFWLRQFRXOGEHSHUIRUPHGGRZQWR
& ,Q WKH FDVHRI WKH VHFWLRQ ODLGZLWKPRGLILHGELWXPHQ ELWXPHQ W\SH WKH WHPSHUDWXUHRI WKH ILQLVKHG
DVSKDOWPL[DWWKHPL[LQJSODQWZDV&ZKLFKGURSSHGWR&XSRQDUULYDODWWKHZRUNVLWH5ROOLQJ
EHJDQDW&DQGFRPSDFWLRQUHPDLQHGHIILFLHQWGRZQWR&:HHQFRXQWHUHGQRSUREOHPVLQWKHFRXUVH
RIOD\LQJWKHDVSKDOWPL[HVXVLQJFRQYHQWLRQDOVSUHDGHUVDQGUROOHUV
:H WRRN FRUH VDPSOHV IURP WKH ILQLVKHG SDYHPHQWV GXULQJ WKH FRQVWUXFWLRQ RI WKH WULDO VHFWLRQV DQG H[DPLQHG WKH
WKLFNQHVVGHQVLW\DQGSDYHPHQWYRLGVFRQWHQWRIWKHLQFRUSRUDWHG/7DVSKDOWOD\HUV7KHWHVWUHVXOWVREWDLQHGIURPWKH
FRUHVDPSOHVWDNHQIURPRQHRIWKHWULDOVHFWLRQVORZWUDIILFURDGRQWKHVWDWHSXEOLFURDGQHWZRUNDUHVXPPDULVHGLQ
7DEOH
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
7DEOH$&/7DVSKDOWFRUHVDPSOHWHVWUHVXOWV

$VSKDOWW\SH 6HFWLRQ1R
.P
6LGH 7KLFNQHVV
FP
5DWLRRI
FRPSDFWLRQ
3DYHPHQWYRLGV
YRO
$&ZHDULQJ  ULJKW   

7KH FRUH VDPSOH GHQVLW\PHHWV WKH UHTXLUHPHQW 7KH SDYHPHQW YRLGV FRQWHQW LV DGHTXDWH 5HTXLUHPHQW
DVSKDOW PL[ GHVLJQ YRLG FRQWHQW  YRO   YRO     YRO  $VSKDOW PL[ ZLWK QR DGGLWLYHV ZDV DOVR
LQFRUSRUDWHG VHYHUDO WLPHV RQ WKH VDPH ZRUN UXQ GXULQJ WKH FRQVWUXFWLRQ FRPSRVLWLRQ ELWXPHQ FRQWHQW VLHYH
DQDO\VHV IUHH YRLG FRQWHQW ZDWHU VHQVLWLYLW\ PRGXOXV DQG IDWLJXH WHVW RQ WKH VDPSOHV 7DEOH  SUHVHQWV WKH WHVW
UHVXOWV

)LJ3ODFHRIWULDOVHFWLRQV

7DEOH$&ZHDULQJ/7DVSKDOWPL[WHVWUHVXOWV
3URSHUW\ 7HVWPHWKRG 'HVLJQHGPL[ :LWKDGGLWLYH :LWKRXWDGGLWLYH 5HTXLUHPHQW
%LWXPHQFRQWHQW (1    r
*UDGLQJSDVVLQJIUDFWLRQ (1    
PP     r
PPW\SILQHVLHYH     r
PP     r
PPW\SFRDUVHVLHYH     r
PP'     
PP'     
)UHHYRLGFRQWHQW (1
(1
   
:DWHUVHQVLWLYLW\ (1    
0RGXOXV,7&<R&03D (1    
)DWLJXH3%75&+] (1    
1RWH&RPSDFWLRQWHPSHUDWXUHRIDGGHGPL[ZDV&WKDWRIWKHPL[ZLWKRXWDGGLWLYHZDV&
WULDOVHFWLRQWULDOVHFWLRQ
WULDOVHFWLRQ
WULDOVHFWLRQ
WULDO VHFWLRQ
WULDO VHFWLRQ
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$V\RXFDQVHHIURPWKH7DEOHWKHIUHHYRLGFRQWHQWRIWKHPL[ZLWKDGGLWLYHLVKLJKHUWKDQWKDWRIWKHPL[ZLWKRXW
DGGLWLYHEXW WKHERWKYDOXHVPHHW WKHUHTXLUHPHQWV:DWHUVHQVLWLYLW\ LV WKHVDPH IRUERWKPL[HV6WLIIQHVV IRUERWK
PL[HVDUHZLWKLQWKHPDUJLQVRIHUURU)DWLJXHWHVWVKDYHVKRZQWKDWWKH/7PL[KDVEHWWHUIDWLJXHFKDUDFWHULVWLFVWKDQ
WKHFRQYHQWLRQDOPL[
:HUHJXODUO\PRQLWRUWKHFRQGLWLRQRIWKHWULDOVHFWLRQVE\FRQGXFWLQJLQVSHFWLRQV:HKDYHHQFRXQWHUHGQRGHIHFWVRQ
WKHWULDOVHFWLRQVXSWRQRZ)LJXUHDQGVKRZWZRWULDOVHFWLRQVPDGHZLWKDQW\SHELWXPHQDQGPRGLILHG
ELWXPHQUHVSHFWLYHO\

)LJ7ULDOVHFWLRQZLWKQRUPDOELWXPHQDGGLWLYH )LJ7ULDOVHFWLRQPRWRUZD\HPHUJHQF\ODQHZLWKPRGLILHGELWXPHQ
W\SHDGGLWLYH
&RQFOXVLRQV
,QWKHFRXUVHRIRXUHIIRUWVWRLQWURGXFH/7DVSKDOWVLQ+XQJDU\ZHKDYHSHUIRUPHGFRPSDUDWLYHODERUDWRU\WHVWVRQ
VHYHUDOWHPSHUDWXUHUHGXFLQJDGGLWLYHVLQRUGHUWRVHOHFWWKHDGGLWLYHZLWKWKHPRVWIDYRXUDEOHSURSHUWLHVWREHXVHGLQ
WULDOVHFWLRQV$VDUHVXOWRIWKHODERUDWRU\WHVWVZHFRQVWUXFWHGWKHWULDOVHFWLRQVXVLQJDGGLWLYH,LQWKHELWXPLQRXV
PL[WXUHV$GGLWLYH,LVDIDWW\DFLGDPLGHZLWKDGRVLQJUDWHRILQSURSRUWLRQWRWKHELQGHUFRQWHQWRIWKH
DVSKDOWPL[:HODLGWULDOVHFWLRQVXVLQJERWKFRQYHQWLRQDOSHQHWUDWLRQDQGPRGLILHGW\SHELWXPHQ
7KHPL[LQJWHPSHUDWXUHRI/7DVSKDOWPL[HVZDVDSSUR[LPDWHO\&ORZHUWKDQWKDWRIFRQYHQWLRQDODVSKDOWPL[HV
7KHHIILFLHQWFRPSDFWLRQWHPSHUDWXUHRI/7DVSKDOWPL[HVSURGXFHGZLWKQRUPDOELWXPHQZDVDVORZDV&ZKLOH
WKDW RIPL[HVZLWKPRGLILHG ELWXPHQZDV &7KHPHFKDQLFDO WHVWV FDUULHGRXW RQ WKHSURGXFHG DVSKDOWPL[HV
VKRZWKDWWKHZDWHUVHQVLWLYLW\RIWKHPL[HVLVDGHTXDWHEHLQJZKHUHDVWKHUHTXLUHPHQWLV7KHUHDUHQR
UHTXLUHPHQWVSHUWDLQLQJ WR WKHPRGXOXV DQG IDWLJXHYDOXHVRI WKHPL[HV ODLG LQ WKH WULDO VHFWLRQV KRZHYHU WKH WHVW
UHVXOWVREWDLQHGFRUUHVSRQG WR WKHXVXDOPRGXOXV03DDQGIDWLJXHPLFURVWUDLQRI$&)
DVSKDOW PL[HV 7KH VWDWH RI FRPSDFWLRQ RI /7 DVSKDOW OD\HUV ZDV RYHU  LQ DOO FDVHV ZKLFK LV DGHTXDWH 7KH
SDYHPHQWYRLGVFRQWHQWRI WKH VHFWLRQV VDWLVILHG WKH UHTXLUHPHQWRIYROXPHRI WKHYRLGVFRQWHQWRI WKHPL[
7KHUHIRUH DGGLWLYH , RQO\ DIIHFWV WKH DVSKDOWPL[LQJ DQG LQFRUSRUDWLRQ WHPSHUDWXUH GXH WR LWV ELWXPHQ YLVFRVLW\
UHGXFWLRQHIIHFWEXWGRHVQRWLQIOXHQFHRWKHUDVSKDOWPL[FKDUDFWHULVWLFV
$FFRUGLQJ WR RXU H[SHULHQFH REWDLQHG GXULQJ WHVW SURGXFWLRQ VRPH  HQHUJ\ VDYLQJ FRXOG EH UHDOLVHG LQ WKH
FRXUVHRI/7DVSKDOW SURGXFWLRQ$W WKH VDPH WLPH WKH UHODWLYHO\KLJKHU DFTXLVLWLRQ FRVW RI WKH DGGLWLYHPDNHV WKH
SULFHRI/7DVSKDOWPL[LQ+XQJDU\KLJKHUWKDQWKDWRIQRUPDODVSKDOWPL[HV1RWZLWKVWDQGLQJWKHKLJKHUSULFHRI/7
DVSKDOWDWWKHPRPHQWRXUH[SHULHQFHLVHQFRXUDJLQJDQGGULYHVXVWRSURPRWHWKHH[WHQVLYHXVHRI/7DVSKDOWLQWKH
+XQJDULDQURDGQHWZRUN
5HIHUHQFHV
$670'6WDQGDUG7HVW0HWKRGIRU9LVFRVLW\'HWHUPLQDWLRQRI$VSKDOWDW(OHYDWHG7HPSHUDWXUHV8VLQJD5RWDWLRQDO9LVFRPHWHU
%DUWRV]HN-%DXPJDUGQHU*&RUULJDQ0&RZVHUW-'¶$QJHOR-+DUP(+DUPDQ7-DPVKLGL0-RQHV:1HZFRPE'3URZHOO
%6LQHV5<HDWRQ%:DUP0L[$VSKDOW(XURSHDQ3UDFWLFH:DVKLQJWRQ)+:$86'27&KDSWHU
%DUWK5%HHU)%UHLWEDFK3*RJROLQ'0DQVIHOG53DVV)5DGHQEHUJ05LHEHVHKO*6DG]XOHZVN\6:|OIOH+:DUPPL[
DVSKDOWV%RQQ'HXWVFKHU$VSKDOWYHUEDQGH9&KDSWHU
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(0L[HV7HFKQLFDO1RWH&2/$6
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